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PRELIMINARY AMENDMENT 



Prior to determination of the filing fee, please amend the instant application as 



CoUows: 



LIN THE SPECIFICATION: 



Page 1, line 1, insert the following: 



~ This application is a contim^atfon of commonly assigned, co-pending U.S. 
Patent Application Serial No. 09/1 /l ,723, filed July 8, 1998, incorporated herein by 
reference, which is a National Phase of PCT Patent Application No. PCT/IL97/00012 
filed P ebrua i y ' S, 1997 .- 




Page 1, line 1 4/^ter"1996" insC*- , now U.S. Patent No. 5,738,096 
Page 10, liije^ffdiange "of to -- or 



Page 34, line^, change "filed" to - field --. 

Page 4 2, between lines 27 and 28, insert the following paragraph: 



- An implantable light source 57 (Fig. 4B) can be used instead of the 
electrical controller, which generates pulses of light that are transmitted 
to at least one light source(s) 59 adjacent to a site of the heart, through 
waveguides 52a. Similarly, when radio fi-equency is employed to 
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Ajgyy"" irradiate thentfeart or a portion thereof, the radio transnrrtter 59 replaces 




the electrical controller. 



IN THE CLAIMS: 



X&ncel Claims ^to 58 without prejudice and add the following claims: 




f ~ 1^. A method of modifying the activity of the heart, or of a portion thereof, comprising 
applying to the Right Ventriculum of said heart a non-excitatory electric field of a 
magnitude, shape, duty cycle, phase, frequency and duration suitable to obtain a variation 
in cardiac muscle contraction, wherein said field is applied at a time at which it is unable 
to generate a propagating action potential. 

a method according to claim wherein the electric field is applied at the RV 
Septum. 

^ A method according to claim i^or ^ wherein the step of applying non-excitatory 

^ rj electric field comprises applying an altemated current electric field. 

'7 A method according to claim or wherein the step of applying non-excitatory 

electric field comprises applying an electric field that has a temporal envelope selected 

^2 fi from the group consisting of exponential temporal envelope, sinusoidal temporal 
O envelope, square temporal envelope, triangular temporal envelope, ramped temporal 
envelope, sawtooth temporal envelope and biphasic temporal envelope. 

^ —66. A method according to claim ^ or wherein S^e-^esired-eb^ige is an increase 



6 



of the force of contraction of said heart, heart chamber or a portion thereof. 
—fA, A method according to claim ^ or 0b, wherein^ ho - doaircd change is - an inoroa se — • 



l '( of the stroke volume of a chamber of the heart. 
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-66. A method according to clami 5^ or 60, wherem the Aes n pQ rhangp is an 1nrrpR se.Q,^,^ ^ 
of the output flow of a chamber of the heart. 

-p^ A method according to claim >9 or wherein dooirod- ohan g e is n chan g e in * *" '^^ 
pressure. 

A method according to claim ^ wherein the pressure is end diastolic pressure or 
end systolic pressure of a chamber or aortic pressure. 

A method according to claim or-dt), wherein the desired change io a chang e of *^ 
the heart rate. 

lf ( ^ 

A method according to claim or comprising sensing the activation of a 
portion of the heart at a suitable location, and thereafter calculating or estimating 
therefrom the activation time of the portion of the heart the activity of which it is desired 
to modify. 

-yS. A method according to claim further comprising determining the delay at 
which the non-excitatory electric field is to be apphed from said activation time. 

-T^. A method according to claim 5^ or wherein the activation of the Right 
Ventriculum is obtained by pacing, and wherein the application of the non-excitatory 
electric field is synchronized with the pacing signal and is effected with a timing relative 
to the pacing signal. 

-yi. A method according to cX?i\mJ^ otjSO, wherein a defibrillating signal is provided 
to the heart, and wherein the application of the non-excitatory electric field is 
synchronized with said defibrillating signal. 

A method of perfomiing cardiac surgery comprising applying to the Right 
Ventriculum of the heart a non-excitatory electric field of a magnitude, shape, duty 
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cycle, phase, frequenc5' and duration suitable to control the electro-mechanical activity 
of the tissue in the area on which surgery is to be performed, wherein said field is 
inhibitory of a propagating action potential, and thereafter performing the required 
surgical procedure on said area. 

-yt^. A method of performing cardio-vascular surgery comprising applying to the Right 
Ventriculum of the heart a non-excitatory electric field of a magnitude, shape, duty 
cycle, phase, frequency and duration suitable to reduce the output flow, contractility, or 
pressure thereof, when surgery is performed on tissue perfused by the flow of said 
chamber, wherein said field is unable to generate a propagating action potential, and 
thereafter performing the required surgical procedure on said area. 

A method of reducing the output of the Right Ventriculum of a heart, comprising 
applying to a portion of said Right Ventriculum a non-excitatory electric field of a 
magnitude, shape, duty cycle, phase, frequency and duration suitable to obtain a desired 
change, wherein said field is applied at a time at which it is unable to generate a 
propagating action potential, and wherein reducing the output of the chamber is obtained 
by reducing the reactivity of said portion, or its sensitivity, to an activation signal, or by 
reversibly blocking its conduction pathway. 

A method of treating an abnormal activation of the heart, particularly fibrillation, 
comprising applying to the Right Ventriculum of said heart a non-excitatory electric 
field of a magnitude, shape and duration suitable to treat the abnormal activation 
condition, wherein said field is unable to generate a propagating action potential. 

-J^. A method according to any of claims to^?^, wherein the electric field is applied 
at the RV Septum. 

-J^g". A method according to claim 59" or wherein the electric field is applied using 
electrodes selected from unipolar electrodes or bipolar electrodes. 
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^ "J^. A method acc^tog to claim wherein the activation is sensed by sensing a 
value of a parameter of an ECG, and wherein the activation time is estimated based on a 
delay value associated with the value of the parameter. 

1^ f V 

A method according to, claim or wherein the application of the non- 
excitatory field is repeated during a plurality of heart beats, and wherein said repeated 
application is effected by skipping the application of the field to some of the beats in a 
train of consecutive heart beats. 

-^1. A method of modifying the electro-mechanical activation of the Right Ventriculum 
of a heart, comprising mapping the activation profile of the Right Ventriculum, 
determining a desired change in the activation, and modifying the conduction velocity in 
1>0 a non-arrhythmic segment of the Right Ventriculum, wherein the non-excitatory electric 
Jj field is of a magnitude, shape, duty cycle, phase, frequency and duration suitable to 
I obtam the desired change. 

i ^ 

j3 --§6. A method of modifying the activation profile of the Right Ventriculumof a heart, 
r ^ comprising mapping the activation profile of said Right Ventriculum, determining the 
f desired change in the activatiqti profile and changing the refractory period of at least a 
T^gg segment of the Right Ventriculum, wherein the non-excitatory electric field is of a 
p magnitude, shape, duty cycle, phase, frequency and duration suitable to obtain a desired 
change, and wherein said segment is selected from a segment that is not part of a reentry 
circuit or an arrhythmia focus in the heart, a segment that is a part of a reentry circuit or 
an arrhythmia focus in the heart, or an ischemic segment. 

-§4. A method of modifying the activation profile of the Right Ventriculum of a heart, 
comprising mapping the activation profile of said Right Ventriculum, determining the 
desired change in the activation jprofile and reversibly blocking the activation of at least 
a segment of the Right Ventriculum, wherein the non-excitatory electric field is of a 
magnitude, shape, duty cycle, phase, frequency and duration suitable to obtain a desired 
change, and wherein said segment is selected from a segment that is not part of a reentry 

5/ 
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circuit or an arrhythmia focus in the heart, a segment that is a part of a reentry circuit or 
» 

an arrhythmia focus in the heart, or an ischemic segment. 

A method of treating a segment of the Right Ventriculum of the heart which 
induces arrhythmias due to an abnormally low excitation threshold, comprising 
identifying the segment and applying thereto a desensitizing electric field such that said 
excitation threshold is increased to a normal range of values. 

A method according to claim 5^ or 6b, wherein th e -change comprises selectively 

and reversibly increasing or reducing the contractility of the Right Ventriculum of the 
heart relative to another portion or to the left ventricle. 

~^6. A method according to claim ^ or 66, further comprising determining a desired 
yTj range of values for at least one parameter of cardiac activity and controlling at least a 
P J local force of contraction of the heart to maintain said parameter within the desired range. 

H ~§r7. A method of controlling a heart, comprising applying a non-excitatory electric field 

J" to a first portion of a the Right Ventriculum of said heart, such that a force of contraction 

f7 of the first portion is lessened, and applying a non-excitatory electric field to a second 

rj portion of the Right Ventriculum, such that a force of contraction of the second portion is 

n increased. 

a ^ ( ^ 

A method according to claim or 6^, wherein the application of the non- 
excitatory field is repeated during a plurality of heart beats, and wherein said repeated 
application is effected by reducing the frequency at which the beats are skipped is 
gradually reduced. 

A method according to claim 5^ or 0, wherein the application of the non- 
excitatory field is repeated during a plurality of heart beats, and wherein said repeated 
application is effected by changing between beats the size of the portion of the heart to 
which the field is applied. 
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— 9p. A method according to any of claims f\ to whereinnue electric field is applied 
at the RV Septum. -- *- 



IN THE ABSTRACT 



Add the Abstract set forth on a separate page attached hereto. 



Respectfully submitted, 



William H. Dippert 
Reg. No. 26,723 



COWAN, LIEBOWITZ & LATMAN, P.C. 

11 33 Avenue of the Americas 
.JSTew York, NY 10036-6799 
^212) 790-9200 
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ABSTRACT OF THE DISCLOSURE 
A method of modifying the force of contraction of at least a portion of a heart 
chamber, including providing a subject having a heart, comprising at least a portion having 
an activation, and applying a non-excitatory electric field having a given duration, at a delay 
after the activation, to the portion, which causes the force of contraction to be increased by at 
least 5%. 
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